Objective: We tested a hypothesis on two patterns of anticipatory postural adjustments (APAs) in neck muscles, reciprocal and coactivation, that may be used in a task-specific way. We also explored possible relation of APAs in leg and trunk muscles to head stabilization. Methods: Load perturbations (loading and unloading) were applied to the head, trunk, and head and trunk simultaneously using similar hand actions by standing persons. Electromyographic signals (EMGs) from 10 muscles were recorded. Shifts of the center of pressure and EMG indices were computed over typical time intervals for APA. Results: Time-shifted (reciprocal) activation of neck flexor and extensor muscles during APAs was seen when perturbations were applied directly to the head. Simultaneous activation dominated when the perturbations were applied to the trunk. Minimal APAs were seen in the leg/trunk muscles during head perturbation tests. APAs during trunk perturbation were not different from those during trunk and head perturbation.
Introduction
When a standing person performs a fast arm movement, the vertical posture is perturbed. A major feed-forward mechanism of postural stabilization in such conditions is the anticipatory postural adjustments (APAs) that represent changes in the activity of postural muscles prior to the initiation of voluntary motor actions (Belen'kii et al., 1967; Marsden et al., 1978; Cordo and Nashner, 1982; Bouisset and Zattara, 1987) . In particular, APAs have been described in the leg and trunk muscles prior to a fast arm action or load manipulation (Lee, 1980; Horak et al., 1984; Bouisset and Zattara, 1987; Aruin and Latash, 1996; Shiratori and Latash, 2000; Slijper et al., 2002; Shiratori and Aruin, 2004 ). Many of the mentioned studies quantified APAs as changes in the muscle activation levels within a time window selected to avoid action of stretch reflexes and other feedback mechanisms.
The purpose of APAs has been commonly considered as producing appropriate shifts of the point of application of the resultant force acting on the body from the supporting surface (center of pressure, COP, Bouisset and Zattara, 1987; Massion, 1992) . These shifts are produced by coordinated changes in the muscle activity (Krishnamoorthy et al., 2003) . COP shifts are viewed as a major mechanism to produce shifts of the center of mass (COM) that is commonly viewed as a major controlled variable in postural tasks (Winter et al., 1996) . During APAs, however, the purpose of COP shifts is to avoid COM motion that otherwise could be induced by the perturbation. 
